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Description 
Battery Pack for an Electric Tool 

Cross Reference to Related Applications 

[0001] This is a continuation of international application PCT/ 

EP02/01552 having an international filing date of Febru- 
ary 14, 2002, not published in English under PCT Article 

21(2), and now abandoned. 
Background of Invention 

[0002] i. Field of the Invention. 

[0003] jhe invention relates to a battery pack for electrically op- 
erated power tools, in particular, cordless screwdrivers, 
cordless power drill or the like, comprising an electric 
motor arranged in a tool housing and a handle connected 
to the tool housing. The battery pack comprises a protec- 
tive housing receiving the individual battery cells of the 
battery pack, wherein the protective housing comprises a 
receiving shoe on one housing side for mechanically con- 
necting the battery pack to the free end of the handle. The 
receiving shoe has electrical contacts for connecting to 



battery pack to electrical lines connected to the drive mo- 
tor, wherein the housing side facing away from the receiv- 
ing shoe and forming a bottom of the battery pack has a 
support surface which extends substantially in the direc- 
tion of a longitudinal center axis of the tool housing and 
wherein the individual battery cells in the protective hous- 
ing are essentially arranged sequentially one after another 
in the longitudinal direction of the tool housing. 
[0004] 2. Description of the Related Art. 

[0005] such electrically operated power tools, for example, cord- 
less screwdrivers, cordless power drills, and similar tools, 
are comprised substantially of a tool housing containing 
the electrical drive motor as well as a pistol grip-shaped 
handle connected to the tool housing. For supplying elec- 
trical energy to the power tool, a battery pack is con- 
nected to the free end of the handle preferably by a snap- 
on connection, wherein the battery pack is connected by 
electrical contacts with electrical lines of the drive motor. 

[0006] | n order to provide a sufficient power reserve for the 

power tool, nickel cadmium cells have been used in the 
past which have a power range of approximately 1.4 to 
2.2 Ah. As a result of the height and the diameter of the 
cylindrical battery cells, relatively heavy, tall and, because 



of the serial arrangement, long battery packs result. When 
such a power pack or battery pack is connected by a 
snap-on connection via the receiving shoe to the free end 
of the handle, a large portion of the battery pack length 
projects past the handle forward ly in the direction toward 
the drill chuck. Accordingly, the center of gravity of the 
power pack is in front of the handle (relative to the drill 
chuck) and causes a tilting moment which must be com- 
pensated by the user by introducing a force into the han- 
dle. When positioning the power tool by means of the 
bottom (acting as a support surface) of the battery pack 
onto a surface, only a limited upright stability (stability of 
the power tool when in the upright position) is provided in 
the direction transversely to the longitudinal center axis of 
the tool housing because the foot print of the battery pack 
is relatively narrow as a result of the arrangement of two 

rows of battery cells adjacent to one another. 
Summary of Invention 

[0007] n j S an object of the present invention to configure the 

power pack or battery pack of the aforementioned kind 
such that the user will have a sufficient output available 
while the power tool has a minimal tilting moment and a 
high upright stability when seated on the support surface 



of the battery pack. 

[0008] | n accordance with the present invention, this is achieved 

in that within a row of individual battery cells extending in 
the longitudinal direction of the tool housing at least one 
of the battery cell is arranged laterally displaced such that 
the support surface within a partial section of the protec- 
tive housing is widened transversely to the longitudinal 
center axis of the tool housing. 

[0009] jhe invention is characterized by an advantageous combi- 
nation of mechanical and electrical requirements. By 
means of the individual battery cell, laterally displaced 
within a row of individual battery cells, the support sur- 
face of the battery pack transversely to the longitudinal 
center axis of the tool housing is enlarged so that, when 
placing the power tool with the support surface of the 
battery pack onto a surface, an increased upright stability 
of the power tool itself is provided. The displaced ar- 
rangement of battery cells within one row so as to form a 
displaced row portion not only enlarges the support sur- 
face area but, at the same time, the length of the battery 
pack in the direction of the longitudinal center axis of the 
tool housing is reduced. This is so because in the direc- 
tion of the longitudinal center axis of the housing, the in- 



dividual battery cells can be positioned closer together 
since the displaced arrangement causes the outer circum- 
ference of neighboring battery cells to be positioned 
closer together. Particularly in a configuration of two rows 
of adjacently positioned battery cells the dead space oth- 
erwise present between the battery cells can be used by 
the displaced position of the individual battery cells; in 
this way, the reduction of the length of the battery pack 
results. 

[0010] Because of the displaced position of individual battery 
cells within the row of battery cells, space for additional 
battery cells can be provided at the same time so that, de- 
spite the shortened length of the battery pack, more bat- 
tery cells can be arranged therein so that the output volt- 
age can be increased and, in this way, the capacity of the 
battery pack can be increased. 

[° 011 ] Since the widened support surface in a plan view is posi- 
tioned spatially in front of the receiving shoe, the short- 
ening of the length of the battery pack relative to the por- 
tion of the battery pack projecting from the handle has 
the effect that the center of gravity of the battery cells po- 
sitioned in front of the handle is moved closer to the han- 
dle. The tilting forces caused by the battery pack are re- 



duced by positioning the center of gravity closer to the 
handle. 

[0012] | n the displaced portion of a row of battery cells, two bat- 
tery cells can be advantageously arranged adjacent to one 
another wherein the displacement is such that it is expe- 
diently approximately half the diameter of an individual 
battery cell. A high packaging density is ensured when all 
individual battery cells are identical, i.e., within one power 
pack individual battery cells of the same construction and 
same spatial configuration and size are used. 

[0013] | n a p| a n view onto a power pack an arrangement of bat- 
tery cells results which corresponds approximately to a 
'Balkenkreuz' (cross having four short, wide arms). Twelve 
individual battery cells can be provided; five each of the 
battery cells form a row, respectively, wherein in each row 
two battery cells are laterally displaced by the same 
amount toward the same side. This portion of laterally 
displaced battery cells is located spatially between the two 
ends of the protective housing of the battery pack in the 
longitudinal direction of the tool housing. The free space 
between the laterally displaced battery cells can be used 
for inserting additional battery cells when the lateral dis- 
placement corresponds to at least half the diameter of an 



individual battery cell. 
Brief Description of Drawings 

[0014] pig. 1 is a perspective illustration of an electrical power 

tool; illustrated is a cordless screwdriver. 
[0015] pig. 2 shows an enlarged perspective illustration of the 

battery pack according to the invention. 
[0016] Fig. 3 is a plan view onto the battery pack according to 

Fig. 2. 

[0017] Fig. 4 is a side view of the battery pack according to Fig. 
2. 

Detailed Description 

[0018] jhe battery pack according to the invention is designed 
for electrically operated power tools comprising an elec- 
trical motor 2 arranged in a tool housing 1 and a handle 
or grip 3 attached to the tool housing 1. The handle is 
embodied as a so-called pistol grip and is secured ap- 
proximately centrally relative to the tool housing 1. The 
axis 4 of the tool grip and the longitudinal center axis 5 
of the tool housing are positioned at an angle 6 relative to 
one another; this angle 6 is greater than 90 degrees and 
opens toward the front end of the power tool. At the up- 
per portion of the handle 3 a pushbutton 7 for switching 



the electric motor 2 on and off is arranged. A battery pack 
10 is attached to the end 8 of the handle 3 facing away 
from the housing 1. The battery pack is provided for sup- 
plying electrical energy to the drive motor 2. The output 
shaft 9 of the motor 2 is positioned approximately along 
the longitudinal center axis 5 of the tool housing 1. 
[0019] The battery pack 10 is comprised of a protective housing 

16 receiving the individual battery cells 11 to 14 and 11' 
to 14'. At its flat housing side 17 facing the handle 3, it is 
provided with a receiving shoe 18 which opens to the rear 
end face 19. The free end 8 of the handle 3 is pushed 
from the open end face 19 into the receiving shoe 18. 
Lateral guide rails 20 engage a corresponding guide 
groove 21 (Fig. 1) of the handle in order to provide a pos- 
itive-locking connection of the handle 3 with the receiving 
shoe 18 and the battery pack 10. On the end face 22 op- 
posite the open end of the receiving shoe 18 electrical 
contacts 23 are provided; after pushing the end 8 of the 
handle 3 into the receiving shoe 18, the contacts 23 pro- 
vide an electrically conducting connection with the electri- 
cal lines provided in the handle 3 and connected to the 
drive motor 2. For a captive connection of the battery 
pack 10 to the end 8 of the handle 3, locking noses 24 are 



provided in the receiving shoe 18 which engage matching 
locking openings at the free end 8 of the handle 3 in a 
positive-locking way so as to provide a snap-on connec- 
tion and ensure a safe (captive) attachment of the battery 
pack 10 on the handle 3. The locking elements 24 are 
movable by means of lateral actuating means 25 into a re- 
lease position; in this position, the end 8 can be pulled 
out of the receiving shoe 18. 

[0020] jhe power pack 10 has a support surface 26 on the side 
that is facing away from the flat housing side 17 provided 
with the receiving shoe 18; the support surface 26 is used 
to place the power tool onto a surface. As illustrated in 
Fig. 1, the battery pack housing projects in the direction 
of the longitudinal center axis 5 of the tool housing 1 in 
the direction to the output shaft 9 and extends thus sub- 
stantially below the electric motor 2 in the direction to- 
ward the tool chuck 9'. 

[0021] | n a p| an V j ew according to Fig. 3, the protective housing 

16 has a larger extension transversely to the longitudinal 
center axis 5 and to the output shaft 9 in the area outside 
of the receiving shoe 18 than in the area of the receiving 
shoe 18 or the end 8 of the handle 3. In this connection, 
the configuration of the protective housing 16 is deter- 



mined by the arrangement of the individual battery cells 
11, ir to 14, 14' and 15. 
[0022] The individual battery cells are arranged such that they 

form essentially two rows 27 and 27' which extend in their 
basic orientation in the longitudinal direction of the motor 
shaft 9 in the direction forwardly to the tool chuck (drill 
chuck) 9'. In the area of the receiving shoe 18 the battery 
cells 11, 12 and 11', 12' of the rows 27 and 27' are posi- 
tioned preferably at the same level adjacent to one an- 
other and sequentially behind one another in the direction 
of the longitudinal center axis 5 of the tool housing 1. In- 
dividual battery cells 13, 13' adjoin the battery cells 12, 
12' and are transversely displaced relative to the longitu- 
dinal center axis 5 of the tool housing 1, i.e., are laterally 
displaced and form a displaced row portion. The lateral 
displacement u corresponds preferably to half the diame- 
ter D of an individual battery cell so that between the dis- 
placed individual battery cells 13 and 13' of the rows 27 
and 27' a free space for additional individual battery cells 
15 of preferably the same configuration and size as the 
others is provided. As a result of this arrangement, trans- 
versely to the longitudinal center axis 5 of the tool hous- 
ing 1 a widened support surface portion 26 is provided so 



that the upright stability of the power tool, when placed 
onto a surface with the support surface of the battery 
pack 10, is significantly increased. The arrangement has 
also the advantage that the weight of the individual bat- 
tery cells 13, 13' and 15 is positioned closer to the axis 4 
of the handle 3 so that a reduced tilting moment results. 
The power tool can be guided and used more comfortably; 
it requires less force and cause less fatigue when being 
used. 

[0023] As a result of the lateral displacement u matching half the 
size of the diameter D of an individual battery cell, it is 
also achieved that the individual battery cells 15 can 
project into the free space 28 of the neighboring battery 
cells 12, 12' and 14, 14' of the rows 27 and 27'. As a re- 
sult of their spatial configuration, cylindrical individual 
battery cells, when in an upright arrangement adjacent to 
one another, delimit a dead space 29 between them, as il- 
lustrated in Fig. 3 between the battery cells 11, 12, 11', 
and 12'. Because of the displaced arrangement of the bat- 
tery cells 13, 13', neighboring battery cells in the longitu- 
dinal direction of the rows 27 and 27' can be arranged 
closer to the battery cells 12, 12' or 14, 14' so that in a 
side view the contours of the neighboring battery cells 



overlap one another. The dead space is minimized. In this 
way, there is also a reduction of the length of a row 27, 
27' without this reducing the number of individual battery 
cells. In the illustrated embodiment, twelve battery cells 
are arranged in the battery pack 10; these twelve battery 
cells have a reduced length in the longitudinal direction of 
a row 27, 27' in comparison to an arrangement of five in- 
dividual battery cells which are aligned in a straight line 
within a row, respectively. The cross with four wide arms 
('Balkenkreuz') formed by the battery cell rows 27, 27', as 
illustrated in Fig. 3 in a plan view, thus provides an en- 
larged support surface and reduced length and moreover 
provides advantages as a result of the center of gravity 
being positioned closer to the handle. 

[0024] | n t ne illustrated embodiment, the cross ('Balkenkreuz') is 
formed of six battery cells 13, 13', 15 displaced by the 
displacement u relative to the longitudinal center axis of 
the rows 27 and 27'. The rows 27 and 27' end with indi- 
vidual battery cells 14 and 14' positioned so as to closely 
neighbor the displaced battery cells 13, 13' and 15 and 
project into the free space 28 formed between them. 

[0025] | n practice, with the inventive arrangement of the battery 
cells a higher voltage of the battery pack can be provided 



so that the capacity of the individual battery cells can be 
lowered without this limiting in any way the utilization of 
the power tool by the user. The higher voltage in combi- 
nation with the reduced capacity provides a sufficient 
power reserve for the user. As a result of the reduced ca- 
pacity and higher power density, the individual battery 
cells in regard to their height are smaller so that also the 
height of the battery pack itself can be reduced. As an 
overall result, this provides a light-weight, smaller battery 
pack with enlarged support surface while a satisfactory 
capacity is still provided for the user. 

[0026] it may be expedient to employee instead of the battery 
cells 14, 14' hollow members or dummies inasmuch as a 
reduced supply voltage, for example, 12 volts, is suffi- 
cient. The hollow bodies or dummies used as spacers are 
significantly lighter weight-wise than individual battery 
cells 14 or 14' so that the weight can be reduced even 
more and the tilting moment, which must be counteracted 
by the user, is also reduced. 

[0027] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 



